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ABSTRACT : 

PURPOSE: To promote high performance while ensuring 
miniaturization by 

realizing simple assembly with high accuracy. 

CONSTITUTION: A limiter is provided with a ridge 
waveguide 20 in which screw 

holes 21a, 21b used for a coaxial outer conductor are 
provided to one ridge of 

a wide wall face and recessed parts 22a, 22b having a. same 
center line as that 

of the screw holes 21a, 21b are provided on the other side 
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of the wide wall 

face. Second metallic screw members 26a, 26b used to form, 
a coaxial inner 

conductor are free-fit to the screw holes 21a, 21b of the 
ridge waveguide 20 

and a : |IN .diodes 23 is inserted between the second metallic 
screw members 26a, 

26b and the recessed parts 22a, 22b of the ridge waveguide 
20 to attain a 
required object. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the diode limiter of a waveguide form used for a pulse radar etc. 
[0002] 

[Description of the Prior Art] In a pulse radar, as shown in drawing 7 , the microwave signal (it is hereafter described as 
a RF signal) outputted from a magnetron 1 is led to an antenna 3 through a circulator 2, and it emanates from this 
antenna 3. Moreover, it is received by the antenna 3 and the RF signal from the outside is led to a limiter 4 and the 
receiving module 5 through a circulator 2. A limiter 4 achieves the role which protects the receiving module 5 from the 
excessive RF signal which the RF signal from a magnetron 1 reveals directly in a circulator 2, and inputs into the 
receiving module 5 in the case of such transmission and reception of a signal. When a RF signal more excessive than 
before inputs as such a limiter 4, the diode limiter which diode turns on and restricts the leakage power to a receiving 
module is used. 

[0003] Moreover, if it is in the above-mentioned diode limiter, the magnetron 1 is fundamental frequency fD. It is fO to 
except. In order to prevent these outputs (it is hereafter described as a spurious signal) by oscillating on another 
unnecessary high frequency, a filter is arranged so that it may face across diode order. 

[0004] The method of bringing about the filter shape which such a conventional diode limiter is shown, the tooth form 
waveguide 10 of the comb of a low pass mold is used, drawing 8 is arranged so that PIN diode 1 1 may be pinched on 
[ inside / two steps of / this waveguide 10 ] heights (capacitive gap section) 10a and 10b, and prevents the spurious 
signal of the frequency beyond fO is taken. As the tooth form waveguide 10 of this low pass type of comb is shown in 
drawing 9 , Heights 20a, 20b, and 20c and Crevices 20d and 20e are established in the wall upper and lower sides by 
turns along the propagation direction of an electric wave, and a capacity (capacitance) component and Crevices 20d and 
20e operate [ those heights 20a, 20b, and 20c ] as an induction (inductance) component. As an equal circuit is shown in 
drawing 10 , for capacitance CI and heights 20b, capacitance C2 and heights 20c are [ this waveguide 10 / that heights 
20a ] capacitance C3. It corresponds and, for 20d of crevices, an inductance LI and crevice 20e are an inductance L2. It 
corresponds. And although the die-length dimension per step is decided and it has the property with many the number 
of stages that it is and high performance-ization can be attained a forge fire if the fundamental frequency to be used is 
decided when it constitutes the tooth form low pass form filter of a comb Usually, it consists of four steps for a tooth 
part (10c and lOd (capacity gap section)) of two steps of combs approximately in many cases with parts for the tooth 
part 10a and 10b (capacity gap section) of the comb of two steps of insides which arranged PIN diode 1 1 as shown in 
drawing 8 . 

[0005] If it is in the above-mentioned conventional diode limiter, PIN diode 1 1 is arranged and formed in parts for the 
tooth part 10a and 10b of the comb of the above-mentioned waveguide 10 through the coaxial circuits 12a and 12b 
here, and it has the equal circuit shown in drawing 1 1 . in this case, a waveguide - that heights 10c - capacitance CI 
and lOd of heights — capacitance C2 and coaxial circuit 12a — an inductance L4 and coaxial circuit 12b — an 
inductance L5 and crevice lOe - an inductance LI and lOf of crevices ~ an inductance L2 and lOg of crevices - 
inductance L3 It corresponds. 

[0006] However, in the above-mentioned diode limiter, in order to have to divide a waveguide 10 up and down, to have 
to make it on the structure which forms the low pass form filter using the tooth form waveguide 10 of the comb which 
formed concave heights along the propagation direction of an electric wave and to have to carry out reassembly 
formation of each part, while there were many component parts and the assembly operation was troublesome, it had the 
problem that highly precise assembly was difficult. Moreover, as a low pass form filter, when the high performance- 
ization was attained and the number of stages was made to increase, the whole die length became number-of-stages 
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twice, and since large-sized was carried out, it had the problem of having constraint although improvement in the 

engine peiformance is aimed at. 

[0007] 

[Problem(s) to be Solved by the Invention] As stated above, while assembly operation was troublesome and highly 
precise assembly was difficult, when improvement in the engine performance was aimed at, by the conventional diode 
limiter, it had the problem of becoming large-sized. 

[0008] what was made in view of the situation of the above [ this invention ] — it is - a configuration - it aims at 
offering the diode limiter which simplifies, and can attain highly precise-ization with simplification of assembly 
operation, and enabled it to aim at promotion of a miniaturization. 
[0009] 

[Means for Solving the Problem] The ridge waveguide with which the screw hole which forms a conductor in the ridge 
section by which this invention was prepared in one side of the broad wall surface of abbreviation rectangle-like 
opening same axle outside was prepared, and the crevice which has the same center line as said screw hole was 
established in another side of said broad wall surface, The 1st metal thread part material in which the screw hole which 
is screwed in said screw hole of this ridge waveguide, and counters said crevice was established, The PIN diode by 
which one electrode is inserted and connected to the crevice of said ridge waveguide, and opposite arrangement of the 
electrode of another side is carried out in the screw hole of said 1st metal thread part material, It is screwed in the screw 
hole of said 1st metal thread part material free [ screwing adjustment ]. A point is equipped with the 2nd metal thread 
part material which forms a conductor in the same axle connected to the electrode of another side of a PEN diode which 
was loosely inserted in the screw hole of said ridge waveguide, and was inserted in said crevice, and constitutes a diode 
limiter. 
[0010] 

[Function] As for a ridge waveguide, according to the above-mentioned configuration, the thread part of the screw hole 
forms a conductor same axle outside. The coaxial section is formed when the 2nd metal thread part material loosely 
inserted in this screw hole through the 1st metal thread part material forms a conductor in the same axle. With the 
combination of this coaxial section and a PIN diode When a RF signal is small (at the time of transmission), it operates 
as a band inhibition form filter with which a PIN diode is maintained at an OFF state (connection condition), passes a 
fundamental-wave frequency component by low loss, and prevents the band more than predetermined by the high 
insertion loss. And if a RF signal serves as large power and a PIN diode changes to an ON state (separation condition), 
the cut-off frequency of the above-mentioned band rejection filter will become below a fundamental -wave frequency, 
and will intercept this band inhibition form filter including a fundamental -wave frequency. 
[0011] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0012] Drawing 1 shows the diode limiter concerning one example of this invention, and the screw holes 21a and 21b 
are formed in the rectangular waveguide 20 of a single ridge form at the predetermined spacing at one ridge section 20a 
of a broad wall surface (Eth page). The crevices 22a and 22b for PIN diode insertion are formed in another side of the 
broad wall surface of this rectangular waveguide 20 on the same line as the center line of the screw holes 21a and 21b, 
and one electrode of PIN diode 23 is connected to these crevices 22a and 22b. 

[0013] The above-mentioned screw holes 21a and 21b form a conductor same axle outside, and are screwed free 
[ screwing adjustment of the 1st tabular metal thread part material 24a and 24b ]. The screw holes 25a and 25b are 
formed in this 1st metal thread part material 24a and 24b corresponding to the crevices 22a and 22b of the above- 
mentioned ridge waveguide, and the 2nd rod-like metal thread part material 26a and 26b is screwed in these screw 
holes 25a and 25b respectively free [ screwing adjustment ]. The 2nd metal thread part material 26a and 26b is loosely 
inserted in the screw holes 21a and 21b of the above-mentioned ridge waveguide 20, and forms a conductor in the same 
axle, and the point is connected to the electrode of another side of PIN diode 23 inserted in the above-mentioned 
crevices 22a and 22b. 

[0014] In addition, the above-mentioned ridge waveguide 20 makes the ridge waveguide 100 of a single ridge form 
with a well-known drawing technique or a well-known die-casting technique, as shown in drawing 2 R> 2. Next, two 
screw holes 102 have predetermined spacing in one ridge section 101 of the broad wall surface, and a ridge waveguide 
100 is formed in it, as shown in drawing 3 . It is formed in another side of a broad wall surface at coincidence so that a 
crevice 103 may have the same center line as the screw hole 102. 

[0015] That is, the ridge section is formed in a ridge waveguide 20 across the screw holes 21a and 21b, PIN diodes 23 
fastened among Crevices 22a and 22b through the 1st and 2nd metal thread part material 24a and 24b, and 26a and 26b 
are consisted of by five steps of number of stageses, and it is expressed in the equal circuit shown in drawing 4 . 
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Namely, the inside Fl of drawing 4 , F3, and F5 Consisting of walls made by having formed the screw holes 21a and 
21b, L10 is an inductance with the metal column of a wall. The juxtaposition inductance by L20 shortening the narrow 
wall surface (H plane) of a ridge waveguide 20 and CIO are the capacitors by the gap of the broad wall surface of a 
ridge waveguide, and the ridge section which it left, and, thereby, form the band inhibition form filter. 
[0016] Moreover, the inside F2 of drawing 4 and F4 The inductance consist of the coaxial sections and PIN diodes 23 
which are formed by the screw holea [ 21 ] and 21b, 1st, and 2nd metal thread part material 24a and 24b, and 26a and 
26b, and according [ the L20 ] to the narrow wall surface of a ridge waveguide 20, and L30 and L3 1 are the inductance 
by the transmission line of the coaxial section, Dl, and D2. It is PIN diode 23. 

[0017] Since it operates as capacitive when PIN diode 23 has a small RF signal in the above-mentioned configuration, 
it is Fl -F5. It is the fundamental-wave frequency fO about the overall characteristic of a filter. It is ft) by determining 
that L10, L20, L30, L3 1, and C10 carry out parallel resonance. A low loss circuit is formed. Thereby, when a RF signal 
is small (at the time of transmission), a PIN diode operates as a band inhibition form filter which is maintained at an 
OFF state (connection condition), is made to pass a fundamental-wave frequency component by low loss, and prevents 
the band more than predetermined by the high insertion loss. And if a RF signal serves as large power and PIN diode 
23 changes to an ON state (at the time of separation), cut-off frequency will become below a fundamental-wave 
frequency, and will intercept this band inhibition form filter including a fundamental -wave frequency. 
[0018] That is, when the frequency characteristics of a passage multiplier are surveyed, as the insertion loss over the 
frequency at the time of a low input with a small RF signal (at the time of transmission) shows drawing 5 (a), it is the 
fundamental-wave frequency fO. If it sets, it becomes min and a frequency band becomes high, it is checked that loss 
increases and the property of a desired band inhibition form filter is shown. 

[0019] Moreover, loss of as opposed to the frequency at the time of a high input (at the time of separation) in a RF 
signal is fundamental frequency fO, as shown in drawing 5 (b). It increases to the included frequency band and serves to 
protect said receiving module 5 (to refer to drawing 7 ) to an excessive input. 

[0020] Thus, the above-mentioned diode limiter forms the screw holes 21a and 21b which form a conductor one [ in 
which the ridge section was formed ] same axle of a broad wall surface outside. It has the ridge waveguide 20 with 
which the crevices 22a and 22b which have the same center line as the screw holes 21a and 21b were established in 
another side of a broad wall surface. The 2nd metal thread part material 26a and 26b which forms a conductor in the 
screw holes 21a and 21b of this ridge waveguide 20 in the same axle is inserted. Fastening arrangement of PIN diode 
23 is carried out between this 2nd metal thread part material 26a and 26b and the crevices 22a and 22b of a ridge 
waveguide 20. When a RF signal is small (at the time of transmission), PIN diode 23 is maintained at an OFF state. It 
operates as a band inhibition form filter which is made to pass a fundamental-wave frequency component by low loss, 
and prevents the band more than predetermined by the high insertion loss. When a RF signal is large (at the time of 
separation), PIN diode 23 changes to an ON state, cut-off frequency becomes below a fundamental-wave frequency, 
and it intercepts including a fundamental-wave frequency. According to this, by PIN diode 23 fastened among Crevices 
22a and 22b through the 1st and 2nd metal thread part material 24a and 24b, and 26a and 26b as mentioned above, for 
example Since the increment in the number of stages can be aimed at without large-sized-izing the dimension as 
compared with the case where the tooth form waveguide of a comb like before is used since filter structure with five 
steps of number of stageses is formed, promotion of high-performance-izing can be aimed at as much as possible. 
Moreover, since it can manufacture, for example with a drawing technique or a die-casting technique, while being able 
to attain simplification of the assembly operation, without according to this carrying out division formation of the ridge 
waveguide 20 as mentioned above, it has the use that improvement in assembly precision can be aimed at easily. 
[0021] Moreover, this invention can also be constituted using the ridge waveguide 30 of the double ridge form shown, 
for example in drawing 6 , without restricting to the above-mentioned example. The screw holes 31a and 3 lb are 
formed in one ridge section 30a of the broad wall surface of a ridge waveguide 30. In this case, ridge section 30b of 
another side of a broad wall surface Shave off for the same diameter as the above-mentioned screw holes 31a and 3 lb, 
and make a broad wall surface in agreement, and further, Crevices 32a and 32b are formed so that it may have the same 
center line as the screw holes 31a and 31b. Fastening arrangement of PIN diode 23 is similarly carried out among 
Crevices 32a and 32b using the 1st and 2nd metal thread part material 24a and 24b, and 26a and 26b. therefore, this 
invention comes out not to mention the ability to carry out various deformation in the range which does not deviate 
from the summary of this design, without restricting to the above-mentioned example. 
[0022] 

[Effect of the Invention] according to [ as explained in full detail above ] this invention ~ a configuration - the diode 
limiter which simplifies, and can attain highly precise-ization with simplification of assembly operation, and enabled it 
to aim at promotion of a miniaturization can be offered. 
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[Translation done.] 
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